Chaptedt

Environmental
Consequences

This chaptedentifieanypotential impactsdereach alternative on the affected environment described in Chapter
3. Potential nigatiomsidentified wh@ecessary

ldentifying Impacts

Because the alternatives are limited to evaluating different approaches for marbled murrelet conservation,
identifying adverse impacts tmhernatural resources can be challenging. By desigralternativesio

not propose changing any management approaches other than the marbled murrelet conservation strategy.
Considerable adverse impacts to other resoutmasfore are not expectddeverthelessubtle, indirect

and/or cumulative impactsanoccur to nairal resources due to the varying degreesookervation

proposed for marbled murrelets under the alternatiMas.chaptewill assesgheimpactsthatmight

occur to the natural and built environmemh the different alternatives.

Asking theRight Questions

Each section of this chapter begins with questions that provide a framework for the afialysis
environmental consequenca@$esefianalysisquestions are designed to focus specifically on aspects of
the environment likely to be impacted thetaternatives.

Evaluatn Criteria andvieasures

Determiningwhether there is an impact from the alternatives reqairasthodologyo evaluatevhether

and how an actioalternativechanges or affectsurrent conditionsinderthe noaction alternativeFor

same elements of the environment (such as climate and marbled murrelet populations), environmental
conditions will change even under the no action alternative. These clesgm® evaluated.

Evaluation citeria rely onthe existing conservation or managemt objectives, policie®r rulesthat are
currently implementednd would continue to benplementedunder the naction alternativeMeasures
either qualitatively or quantitatively identify changes thatationalternativesreateto elements of the
environmentelative tothese criteriaEach section of this chapter identifies &waluationcriteria and
measures used.
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ENVIRONMENTAL CONSEQUENCES

A Determininghe Level ofimpact

Thisrevised draft environmental impact statem&DEIS) is designed to meetealrequirements of both
the State Environmental Policy AGEPA andNational Environmental Policy AcCNEPA). Both laws
require theRDEISto evaluate adverse impadEPA requires the identificatioof impacts that can be
eitherbeneficial oradverse

CansideringScale andContext

The analysis area coveapproximatelyl.38 million acres oflands managed by the Washington State
Department of Natural Resources (DNRhe evaluation oimpacts must consider whether identified
potential impactsire significantelative toscale and context. The impact ofaternativeon a single
campground, for example, may not be significant in the context of available recreation fatcithies
analysis argegbutmay be significant wheoonsideed locally Most alternatives are evaluated at $leale
of theanalysis areéanalysis area scalgglthough soménpacts are evaluated at thianning unit or
countyscalewhen appropriate date available to measure the potential impact.

Considerindntensity

The term Aintensityo r elfitensitgs affeotedtbyhe durstorangor iewely o f
of the impact. Some impacts can be relatively short in duration, and others may hawelonger
consequences f@anelement of the environment. Indirect and cumulative impestsare considered

when determining theverallintensity of an impact to an element of the environment.
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EARTH

4.1 Earth: Geology and Soils

This section describes the potential effects of the alternativiesdslide potential and soil resources in
the analysis area.

A AnalysisQuestion

Would the action alternatives affect the potential for landslides or increase soil erosion or compaction
within the analysis area?

A EvaluatiorCriteria

This analysis considers the existing policies, regulatismd procedures in place to protect soil resources
and soil productivity and address landslide hazards, including/#shington State Forest Practices
Board Manua] Policy for Sustainable Forestand theState Trust Lands Habitat Conservation Plan
(1997 HCBh.

Scale ofAnalysis

As described in Chapter 1, tiRDEIS considerdDNR activities at the strategic levefl planning The

scale of analysis for gative impact to soils and landslide hazards is the analysis area, with additional
analysis conducted at smaller scales to understand how marbled repesiét conservation would
overlap with areas of potential slope instability.

HowlmpactsAre Measued

Impacts to soil resources or areas of landslide potential are measured qualitatively, based on whether the
proposed action alternatives would affect consistency with forest practices rules and other best
management practices to protect potentially alnistslopesor whether the alternatives would increase
potential for soil damage from forest management activities.
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A Summary dbirect,Indirect, andCumulativdmpacts

Effects ortoil Productivity,
Risk ofCompactionand
Erosion

Because timber harvest activities are limited
in areas of longermforest coverthe

proposed action alternatives are not likely to
increase levels of surface erosion or
compaction or otherwise adversely impact soil
productivity. All action alternatives except
Alternative B add conservation acreddog
term forest coverHowever, even with the

Standard Best Management Prachces to Minimiz

. : Erosion Include Placir@rushed Surface Rock on
reduction of approximatelf4,000acres of Roads. Photo: DNR

long-term forest coveunder Alternative B
(comparedo the no action alternative), all

existing policies and regulations governingrigre 4.11. Example of Special Habitat Araalith
forest practices for soil productivity would potem.a”v Unstable Areas

remainin place These policies and X :
regUIatIonﬂISOWOUId apply to any area o Approximate landslide initiation point
that is currently protected as marbled ||=— “hproinsieinadsiidemnoitpath. ||
murrelet habitat under the interim strateg | i...# Special Habitat Area (Alts C, D, E)

but may become available for manageme | Prtantiaky uastable anes

depending on which alternative is selecte |

o sramsuea
‘l

Risk ofLandslides

In marbled murrelet conservation areas,
restrictions on harvest, thinning, road
building, and related activities mean that
active management will be limited. Some |
of these conservation areas are mapped
potentially unstableHowever, mapped
potentially unsible areas are ndefinitely
at risk of a landslide occurring during the
planning period.

Figure 4.11 illustrates a proposed special
habitat areghatoverlaps an area indicatec
as potentially unstabien DNRO s

Marbled Murrelet Longrerm Conservation Strate@®DEIS
Chapter 4, Environmental Consequences Page 4
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geographic information syster@[S). The aea identified as potentially unstable in Figure ¥rhay be

an overestimation of where the landslide risk specifically exists. Field verifications would be needed to
more precisely analyze where the landslide riskast likely. The figure shows areasfidslide initiation
points and runout paths) where actual landslides occurred following an extreme storm event in 2009.

Lands identified as potentially unstable would continue to be managed under current regulations, policies,

and procedures, which are dgged to minimize landslide risks. For these readansislide risk is not
expected to increasmmparedo current conditions, even on tld,000additionalacres made available
for active management under Alternative B (as comp@artite no action alternative).

Under any alternative, additional lands could be designated as a potentially unstable slope in the future, or
land currently designated could be removed from that designation. No changes in the management of

these areas are #ipated as aesult of the proposed action.

Conclusions

Under allalternatives, including th24,000 additional acres available for active management under
Alternative B,DNR would continue to minimize the potential for landslides and damaging impacts to

soils throughtie existing regulatory framewor8ome areas of potential slope instability or high erosion

potential would be included in marbled murrelet conservation areaactingmanagement woulde
restricted in these ared&able 4.1.1 summarizélsese conclusions

Table 4.1.1. Summary of Potential Impacts to Geology and Soils

Key questions

Criteria

Measures

Potential impacts

Would the alternatives affect
the potential for landslides or
increase soil erosion or
compaction within the analysi
area?

Whether the alternatives
would reduce DN a
ability to protect soils.

Consistency with
Washington Statéorest
practicesrules and other
best management
practices to protect
potentially unstable
slopes.

Whether the alternatives
would increase potential
for soil damage from
forest management
activities.

Acres currently
deferred that would
no longer have
restrictions for
marbled murrelet.

Net acreage olong
term forest cover
under each
alternative.

Acres of potentially
unstable slopes.

Percentage ofong
term forest covethat
is potentially
unstable.

Percentage of
potentially unstable
slopes in interior
forest.

None. No alternative would
increase risks to soils or
landslide potential.
Comparedo the no action
alternative, Alternative B
increases the acreage
available foractive
management, including
road building by 24,000
acres but the existing
regulatory framework
designed to minimize soil
impacts from these
activities would apply to
these aeas.
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4.2 Climate

This section evaluates possible relationships between the marbled murrelet conservation strategy
aternatives and climate change.

A AnalysisQuestions
1 Do any alternatives cause more greenhouse gases to be emittesttheastered?

1 What effects will climate change have on the action alternatives orekg@cted environmental
impacts?

A EvaluatiorCriteria

This analysis examines if the net amount of carbon sequestered in both forested stands and harvested
wood is projeted to be greater than the amount of carbon emitted from the burning or decay of harvested
wood. For tlis analysis, DNR follows the methodology describeiMigthods for Calculating Forest
Ecosystem and Harvested Carbon with Standard Estimates for Fopest @fthe United StatéSmith

and others 2006), which is also describethe Olympic Experimental State Forest HCP Planning Unit
Forest Land Plan Final Environmental Impact Staten{®NR 201&l). This carbon method estimates

the amount of carbon sequestered in forested stands and soil and the amount of carbon

sequestered and emitted from harvested wood over time. Regggaoific estimates found in Smith and

others 2006 were used in the analysis.

The amalysis to determine whether the alternatives exacerbate the impacts of climate change on the
environment uses two generalized categories of IDINiRaged lands: those that are managed on a long
term basis to maintain forest cover for conservation, and thasare managed for revenue produgtion
primarily through harvestindn addition, when discussing vegetation, the analysis considers two key
capabilities of natural systems, resistance and resili&esstance is defined as the abilitydeday or

prewent changeResiliencds defined as the capacity of a system to experience argplating

disturbance without shifting to an alternative ecosystem state over the long term (adapted from Walker
and otherg004).The analysis considers whether the actitiarnatives will result in a loss of resistance

or resilience by elements of the environment as compared to the no action alternative.
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Greenhousé&sas Emissions andCarbonSequestration

For the 2016 draft EIEIS), DNR did not have data on how much Text Box4.2.1. Do the Alternatives
basal areamight be removed from each stand in the future, how mudnfluence Carbon Sequestration?
basal areavould remain in each stand following a treatment, and N0 e ———————
much carbon wuld besequestered through time as each thinned or All alternatives are likely to

unharvested standa@ws. Without such data, a quantitee analysis increase the amount of carbon
was difficult and would likely have produced questionable results. sequestered by DNRianaged
However, since the 2016 DEIS, DNBleased thélternatives for forests.

Establishment of a Sustainable Harvest Level for Forested State T
Lands in Western Washington Draft Environmental Impact Statement

(sustainable harveBEIS [DNR 20164d). The sustainable harvest DEfSegratedhe effects othe

marbled murrelefong-term conservation strategjternativeswith other policy decisions. The sustainable
harvest DEISanalyzed carbon sequestered and emitted for each diternased on modeled projections
of both timber removal and tree growth.

While this RDEIS includes two new alternatives (Alternatives G and H), both new alternatives are within
the rangeof alternative®valuatedn the sustainable harvest DEEhereforethe carbon analysis

conducted for theustainable harvest DEIScludethe ranges of carbon sequestered and emittddr all

old and new alternatives examinedhis RDEIS.

As described in detail belowhis analysis concludes that all alternatives léely to result in rore
carbon sequestered than emittegr a fivedecade periad

ClimateRelatedEffects onElements of th&nvironment

Potential impacts of climate changeelements of the natural environment within the analysis area are
evaluatedn the following sectionThe analysis focuses particularly on forest structure withig-term
forest coverevaluating whether potential climatelated declines in complex forest structaceoss the
landscapavould beameliorated oexacerbated bghearea conserved under each alternafives

analysis is focused aomplex forest structure within lortgrm forest covebecause complex forest
structure is more likely to provide marbled murrelet habitat, and the intent of-telongtrategy is to
corserve and promote habitat witHong-term forest coverPotential impacts of climate change

marbled murrelets are further discussed in Chapter 5.

Scale oRnalysis

Carbon sequestrati@nd emissiofis analyzed at thecale of theanalysis arearhisscaleis appropriate
because a determination of net carbon emissions for each alternative must consider both the carbon
sequestered in the entire analysis area and the emissions from managing the same area.

1 The crosssectional area of all stems in a stand measured at breast height, expressed in square feet per acre.
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The analysis to determine whether the alternatasacerbate the impacts of climate change on the
environment also is done at the scale of the analysis\&itgke climate will influence the future forests

of Washington, includinghose orDNR-managed landglimate projections andurrentunderstandingf
individual tree species responsae not sufficiently robust to be applied at st@nd levelalthough some
research is trending in this direction (Lenior and others 2017) and broad adaptation strategies in forest
types like those found in western g¥éngton have been proposed (Halofsky and others 2018, Halofsky
and others 2011).

HowlmpactsAre Measured CarbonSequestration

CARBON SEQUESTERED IN FORESTS

Many compments of forests store carbdn.the scientific literatureelements of the environment that
store carbonarecalld A p o o | s-relatedAdrbopodlsoanatyzed in this chapter are described in
Table 4.2.1. Each pool was calculated separately based on the unharvested treenotimveas
estimated romDNB's s ust ai n a bandprojécted over timeAll forestreldted carbon pools
were summed together.

Table 4.2.1Pools of Carborstoredin Forest StandsAdapted From Smith andOthers 2006)

Forest stand carbon pools | Description

Live trees Live trees with a diameter at breast height of at least 1 inch; includes tree tr
coarse roots, branches, and foliage.

Standing dead trees Standing dead tree with a diameter at breast height of at least 1 inch; incluc
tree trunk, coarse roots, and branches.

Understory vegetation Live vegetation; includes shrubs, bushes, tree teinéots, branches, and
foliage of seedlings (trees lessath l-inch diameter at breast height).

Downed dead wood Logging residue and other doedwoody debris; includes woody material
larger than 3 inches in diameter, stumps, and the coarse roots of stumps.

Forest floor Organic material on forest floor; includes fine woody debris up to 3 inches it
diameter, tree litter, humus, and fine roots in the organic layer of the forest
floor above the mineral soil.

Soil organic carbon Belowground carbon without coarse rogtscludesfine roots and all other
organic carbon not included in other pools to a depth of 3 feet.

CARBON SEQUESTERED IN HARVESTED WOOD

When trees are harvested, some of the carbon they contain remains on site (for example, as slash or
stumps which decg over timg and some is removed as cut timber. Wood that is removed from the site is
made into a variety of woedased products, such as paper or lumber for homes and furniture.

Wood-based products sequester carbon for varying lengths of time. For expapér may sequester

carbon for only a short time if it is discarded after use or burned. However, paper can last longer if it is
stored in books or magazines or recycled. ltems made from wood, such as houses or furniture, also can
sequester carbon forl@eng time (Smith and others 2006). Products made from wood are eventually
discarded and placed in a landfill, where they are covered and decay slowly (Ryan and others 2010). In
this analysis, harvested wowcalculated asvo carbon poolso reflect diferent pathways by which
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carbon from harvest can be sequesteredhl@4.2.2). While calculated separately, both carbon pools are
summed together in the figures and table found in the sustainable harvest DEIS.

Table 4.2.2Pools of Carboistoredin Harvesed Wood @Adapted From Smith andOthers 2006)

Harvested wood carbon pools| Description

Products in use Wood that has not been discarded or destroyed, such as houses and othi
buildings, furniture, wooden containers, paper products, and lumber. Cart
stored in this pool is relatively stable but eventually is discarded to landfill

Landfills Wood that has been discarded and placed in landfills. Carbon is emitted t
the atmosphere slowly because of slow decay rates.

CARBON EMITTED FROM HARVESTED WOQOD

Carbon is emitted from harvested wood through burning or decay. If burned, the energy released may be
captured to warm a home or generate electricity. In this analysis, carbon emissions arise from two distinct
carbon pools, which are described in Ea#l2.3. Irrespective of carbon pool, it is assutheticarbon

emissions from a tree begin the same year the tree is harvested. For example, Smith a2008hers
assumeshat 26 percent of carbon in a saw log and 50 percent of carbon in pulpwoodtedemihe

same year a softwood tree is harvested. This analysis uses the same asstliotgkiambon emitted

from that harvested tree increases with time, but the rate of emissions will vary depending on factors such
as the species harvested (hardwoodoftwood) and whether the harvested tree is used as a saw log or
pulpwood.

Table 4.2.3. Sources of Carbon Emissibitsn Harvested Wood (Adapte@rom Smith andOthers 2006)

Harvested wood carbon source| Description

Emitted with energy capture Wood products are burned and the energy is captured or used. For exar
wood is burned in a fireplace, and the energy (heat) is captured in the hc
for a period of time (Ryan and others 2010). Another example of energy
capture from wood products is ifeod is burned to generate electricity,
which is referred to as biomass energy. Biomass energy is used primaril
the forest products industry to run sawmills.

Emitted without energy capture| Wood products are burned intentionally or accidentally, and no effort is
made to capture or use the energy, such as a house fire or burning trast
Another example is the natural decay of wood products. Wood products
that are exposed to weather and decayi will eventually decompose,
with rates of decomposition varying by type of wood product, size, and s
conditions.

CARBON EMITTED FROM LAND-MANAGEMENT ACTIVITIES

Carbon is emitted due to direct and indirect use of fuel and energy when managitsg Faresxample,
fuel is used by equipment during harvest operations and for electricity to power greenhouses where
seedlings are grown prior to planting in the harvest units.
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A carbon analysis by Sonii200§ examined such sources for lands managedfation forestry in

western Oregon and Washington. In the analysis, Sonne modeled greenhouse gas emissions from 107
different management scenarios that varied in assumptions around the seedling type grown, site
preparation used, growth enhancement treatsrierplemented, and rotation age. Because no single
scenario modeled waspresentative of DNfRhanaged lands, ivanalysis uses ttaverage greenhouse

gas emissions reported by Sonne 2006 across all modeled sceh8r®sonnes of C&Qequivalent per
hectare (or 1.08 tonnes of carbon per acre) overgead rotation periodlhis emission valuaas

appliedto the total area harvested and thinned per decade

A Summary dbirect,Indirect, andCumulativdmpacts

Greenhous&asEmissions andCarbonSequestration

I n D NURtéirsable harvest DEISore carbon was sequesteretkxt Box4.2.2. Will dimate Change be
than emitted over a fivdecade period under each analyzed  Affected byChanges inCarbon

alternative. Compared to each other, differencéiseénet SequestrationUnder the Alternatives?
amount of carbon sequestered across all alternatiosssmall
(DNR 2016d). Because all alternatives sequester

more carbon than is emitted, no
alternative results in a significant

Alternative B,under whiclthe least amount dbng-term forest _
adverse impact.

coveris conserved, is most similar to Alternative 2 in the
sustainable harvest DEI@hich projects the greatest amount o
harvest across all alternative&ccording tothe sustainable harvest DEI8Iternative 2 sequestered 1.4
percent less carbon than the no action alternative over 50 years. Alternative F, which conserves the most
long-term forest coveris most similar to Alternative 5 in tlseistainable harvest DEI&ccording to the
sustainable harvest DEI8Iternative 5 sequestered 1 percent more carbon than the no action alternative
over 50 years. While this RDEIS includag newalternativeg(G and H, which were not modeled in the
sustainable harvest DEISeither new alternative conserves as miactg-term forest coveas Alternative

F, nor do the alternatives release as mlocig-term forest coveas Alternative B. Because both

alternatives fall within the range of alternatives modeled irstis¢éainable hargt DEIS this analysis
concludeghatthe two new alternatives will also sequester more carbon than emitted ovedadade

period. While the amount of carbon sequestered will increasdomigiterm forest covearea, this

analysis also concludéisatnone of the alternatives is likely to resimlta significant adverse impact to

climate change from emissions because all alternatives sequester more carbon than is emitted.

2The sustainable harvest DEIS considers arrearage harvest levels and riparian harvest levels. Both of these policy
considerations have littlefeect on carbon sequestration over the §@ar analysis period since they have only a

small impact on the volume harvested over that period, compared to the effect of the marbled murreletelong
conservation strategy alternatives.
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Impacts olimateChange orkElements of th&nvironmentCritical to a
Long-Term Conservatiortrategy

VEGETATION

Growth and retention of structurally complex forest tigioout the ~ Text Box4.2.3. Are Older Forests
planning period i&ey to the success of a loterm conservation More Resilient to dimate Change?
strategy. Forest growth (productivity) is affected by climate chain — —

For reasons noted Bection3.2, forest productivity will increase or C°NSe€rving older forest while
decrease seasonally and annually ddjpenon tree species and a”_O\_N'ng forests .to grow W'th_
location (Littell and others 2008, Peterson and Peterson 2001, minimal human intervention is a
Stephenson 1990, 1998). However, broad generalizations about reamr_}able Strateg.y o promote
productivity can be made based on current energy and moisture We‘:S'de_ foreflre‘:’ISt??fe l_mdfr
limitations (Milne and others 2002, McKenzied others 2003, e
Littell and Peterson 2005). For example, while low elevation land conditions in younger second

the Puget Trough and the northeast portion of the Olympic Penin growth forests can help facilitate

are more likely to decline in productivity with increasing the goal of forest resilience.
temperatures and moisture stress, this togght be offset by

increased forest productivity at higher elevations and other locations

where warming temperatures extend the growing season. Yet even with increases in annual tree
productivity, warmer and drier summers, combined with more intensghttwvill increase summer
moisture stress and likely reduce summer productivity, even in some locations that are currently energy
limited. What is unclear is if such declines in summer productivity will more than offset increases in
productivity during tle rest of the year. With both increases and decreases in forest productivity likely,
habitat goals could be reached sooner or later in diffareats Overall, it is not yet possible to conclude
when climaterelated influences to forest productivity on RMnanaged lands withilong-term forest
coverwill be positive, negative, or neutral through the planning period. No significant productivity
differences are anticipated witHiong-term forest covebetween the no action alternative and the action
alterndives, nor between action alternatives

Forest conditions can be changed through management. Thinning to accelestedassional
conditions in younger secofgtowth forests could increase forest resiliehgeeducingdroughtrelated
stress in youngeand more moistursensitive tregsand byfosteiing structural and compositional
diversity at both the landscape scale (since most of the landscape is youngé&rahahd old forest
therefore provides some complement) and the stand scale (sinceddes have the broadest range of
tree sizes and species) (Halofsky and others 2018). Thinning will odaungiterm forest coveon a
limited basisconsistent with conservation measures described in Table @ 2é&celerate development
of structuraly complex forest.

DISTURBANCE

The forests of western Washington have evolved with largely stgotdcing disturbance events for
millennia (Agee 1993). Episodic wind events ha¥fectedand continue to affect coastal Washington
forests, but their influence in the rest of western Washington is more muted. Projections for western
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Washington do not point conclusively to increases oredeses in the intensity of wisthrms in the

future (Waner and Mass 2017; Warner et al. 2015).While both wind and insects have helped shape the
forests, fire has historically been the key driver of breaale stand initiation and related structural
development across western Washington (Franklin and otB@8y.Zor example, théacolt Burn of

1902 burned approximately 239,000 acres of forest in Clark, Cowlitz, and Skamania dalasisghan

a week. Importantly, the forests of western Washington are rareHiriitdd; the maritime climate

largely limits wildfires in these forests. As such, these forests are both adapted and resilient to stand
replacing disturbance regimes (Halofsky and others 2018). While these forests have been resilient to
standreplacing disturbances in the past, future resiliensgith disturbances becomes less certain with
time as the climate chang&ased on the lonterm relationship between staneplacing disturbances

and western Washington forests, maintaining existing forest cover is a reasonable strategy to promote
westside forest resistancéof exampleforestall change) and resilience under a changing climate
(Halofsky and others 2018). Retaining older forested stands would help resist eventual change because
older trees are better able to persist through unfavorabtiitimms created by disturbances than young
trees and seedlings.

In addition, promoting weltlistributed habitat patches rather than few, large patches will better increase

the probability that some habitat will persist when a wildfire occurs (whicrewaihtually happen).

Therefore, alternates that conservalder forest, such as murrelet habitat, across biNRagedands

will provide greater resistance and resilience than thttemativeghat concentrate conservation of older

forest in one or a fewreas. With projected increases in wildfire, some may argue for a more active
management approach to reduce potential future wildfire severity. However, such a goal cannot be

attained without fundamentally altering the structure of these systems anfithusat i ng t he f or e
as murrelet habitat (Halofsky and others 2018).

EARTH

As described in Section 3.1, management of potentially unstable slopes and soils will be the same under
each of the action alternatives as under the no action alternaivag#iment of potentially unstable

slopes is designed to minimize the impacts of activities. These impacts will continue to be minimized.
Any future changes in landslide timing, frequency, or severity dakinate change likelwill be similar

across albf the alternatives.

AQUATIC RESOURCES

As described in Section&.changes in vegetation composition and disturbance are expected due to

climate change. Timing, frequency, and severity of landslides are projected to change as well. These
effects of clima¢ change will impact aquatic resources. However, since the no action and action
alternatives have similar amounts of activity in riparian areas and follow the same policies and procedures
for management of riparian areas and watersheds (refer to SediglittR difference in impacts to

aguatic resources is expected between the action alternatives and the no action alternative. Likewise, there
is little difference expected between action alternatives.
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WILDLIFE

As described irsection3.5, wildlife speags can be organized into guilds. A guild is a group of species

that utilizes the same class of resources in a similar way. The preceding analysis of impacts to vegetation
shows that little difference in impacts due to climate change to vegetation isegixpetteen the action
alternatives and the no action alternative, and little difference is expected between action alternatives.
Based on this conclusion, little difference in imgamt wildlife guilds is expected between the action
alternatives and theoraction alternative, nor between action alternatives.

Similarly, little difference in impact of climate change on marbled murrelets or other listed wildlife is
expected between the action alternatives and the no action alternative, nor between actitinesdte
outside of Alternative FAlternative F is likely to have the lowest climate change impact oménbled
murrelet and other olddprest associated species because of the substantial increaseldimgptatm
forest covelacres §142,000 acréncrease relative to the Alternative A). This increademgr-term forest
coverarea results in the most interior forest and largest habitat pa@iimate change impacts on the
marbled murrelet are more specifically discussed in Chapter 5.

Conclusions

This analysis has determined that retaining more area irdongforest cover sequesters more carbon,
and weltdistributed habitat increases the resilience and resistance of vegetation to a changing climate and
disturbance regime.

The analysis also datminedthat all alternatives sequestaore carbon than emitted over a fivecade
period. Compared to each other, differencaténet amount of carbon sequestered across all
alternatives was small.

All alternatives distributéong-term forest coveaaoss the analysis area. Other than Alternative B, all
alternatives increadengterm forest covearea relative to the No Action alternative, increasing likely
long-term forest coveresilience, resistance, and persistence to a changing climate. Patgpdics from
climate change olong-term forest covearelikely lowest for Alternative F, owing to its addition of
142,000 acres aong-term forest coverelative to the no action alternative. Alternatives C, D, E, G and H
also all increastongterm faest covemrea relative to Alternative A. Yet relative to édbative A,
Alternatives C, DE, G and H will likely provide aimilar benefit from a climate change perspective,

with a maximun difference of approximatel/3,000acresof longterm forest cogr across all six
alternatives (including Alternative A). Any reduction in resilience to climate change impacts is probably
slight under Alternative B, with 24,000 acredecrease itong-term forest coveirom the no action
alternative (which is approxinely 2 percent of DNRnanaed lands in the analysis area)

This analysis concludes that none of the action alternatives Viliélyesult in a net increase of
greenhouse gas emissions or exacerbate impacts to elements of the environment from climate change
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Table 4.2.4. Summary of Potential Impacts Related to Climate Change

Key questions Criteria Measures Potential impacts
Do any alternatives caus| Greenhouse gas Carbon sequestered an| Sequestration is greater
more greenhouse gases| emissions do not emitted. than emissions across all
to be emitted than exceed sequestration alternatives.
sequestered? overa fivedecade
period.
What effects will climate | Whether Differences in amount | Climate change will have
change have on the conservation or of long-term forest impacts on elements of the
action alternatives or management cover. environment. However, the
their expected approaches ifong- action alternatives are not
environmental impacts? | term forest cover Changes in expected to exacerbate
exacerbate climate | management of these impacts. Relative to
change impacts or elements of the Alternative A, Alternatives C
reduce climate environment throughH are expected to
related resilience increase resilience dbng-
Changs in complex term forest covero climate
forest structure change in similar ways.
Alternative B would only
slightly reduce resilience.
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4.3 Vegetation

This section describes the potential effects of the alternativiesest conditions, forest health, and
vegetation in special management or conservation status.

A AnalysisQuestions

1 Do any of the action alternatives result in changed forest conditions that predispose forest stands
to a specific detrimental effedr create the potential to spread insects, pathogens, or
disturbance to other forest stands?

1 Do any of the action alternatives affect the conservation status-girolath forests, gene pool
reservegor rare plants?

1 Do any of the action alternatives affect t@nservation objectives of natural areas?

A EvaluatiorCriteria

Scale ofAnalysis

This analysis looks at vegetation across the analysis area and focuses on potential changes to forest
conditions within proposed marbled murrelet conservation areas. Soaicspeural areas are
considerd in whichvegetation management could be impacted by the alternatives.

HowlmpactsAre Measured

Data on forest conditions are used to qualitatively assess whether foteatsterm forest covein the
action alternative are at any higher risk to forest health issues than $andehg-term forest coveunder
the no action alternative. The analysis also looks at whether the alternatives would require significant
changes to how rare plants, old growth, genetic resquceatural areas are managed or otherwise
affect the conservation status of these resources.

3 A gene pool reservis a naturally regenerated, Douglfisstand that DNR has deferred from harvest to ensure
that native genetic material, welldapted to local conditions, will be available to DNR in the future.
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A Summary dbirect,Indirect, andCumulativdmpacts

Based on théollowing analysis no significant adverse effects are expected to general forest condgions
aresult of the action alternatives. Some positive impacts are expectéddlifie specieghat benefits
from older forest conditions.

StandsWith High Relative Density

There is littledifferencein the area oforest with high relative densityRD >85)in long-term forest
coverbetween Alternative A antthe action alternativesompared to the total acreslohg-term forest
cover(Table 4.3.1)

Where thinning can occur Btands with high relative density shoriterm risk of disturbance may

develop (Mitchell 2000). Under the action alternatives, thinimngngterm forest covewould be

limited in extentas described in Chapter 2. The area of marbled murrelet habitat or security forest subject
to thinning under the action alternatives ipested to be a small percentage of the total habitat area, so

the shorterm riskof disturbancéo marbled murrelet habitat and security forest is expected to be low. In
the long term, such treatments are expected to encourage the development oflistrcotopéex forest

and security forest.

Table 4.3.1. Change ixcres of Stands with High Relative Deng{D>85) inLongTerm Forest Coverom the
No Action Alternative (Alternative A; Rounded to Nearest 1,000), Beginning of the Planning Period

Tota acres Acres change from Alternative A
Alt. A
(no action) Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H
RD >85 92,000 -6,000 -1,000 -3,000 0 13,000 3,000| -2,000

Forwildlife species benefitting from older forest conditions, a beneficial inipagpected inong-tem
forest coverdue to more acres being in a protected status (refer to Se@&jon 3.

DNR-management and land use activities outsidergf-term forest covewill be the same under each
action alternative. Forests will be harvestedhrikd, and replanted pursuant to the sustainable harvest
calculation,Policy for Sustainable Forest®restpractices rules, 1997 HCP, and associated laws,
policies, and procedures as described throughouRDDESS. Therefore, forest conditions outsitbeg-
term forest coveare expected to be unaffed by the action alternatives.

4 Relative density represents how the density (degree ofvdiag) of a given stand relates to the theoretical
maximum density for a particular tree species.
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ForestHealthRisks

As described in Chapter 3, DNR, in conjunction wita US Forest Serviceonducts annual aerial forest

health surveys (Betzen and others 2017). The 20dvey detected several sources of damage to forests

in the analysis area, mostly from insects and bearesFdamage occsiin both managed and

unmanaged forests at approximately the same rates. Current rates of damage are small relative to the acres
in the analysis area. Changes in management due to the action alternatives are not expected to change
these overall rates of damage. Types of damage associated with smaller trees, such as bear damage, are
expected to become less common as forests matlorgierm forest coverAreas of root disease are

present in both managed and unmanaged stands, including areas of marbled murrelet habitat. However,
root disease spreads slowly and does not affect each tree species €hualgot disease is not

expecté to pose a specific righ marbled murrelet habitat.

Vegetation ispecialManagement dfonservatiorStatus

Longterm forest coveunder every alternative includes forestlands managed for conservation purposes
pursuant t o t hPBolicfarsustairhbléFRoreddsiNd?od state law. These lands are
managed primarily to maintain biodiversity or unique natural features of regional or statewide
significance. Conservation measures under the action alternatives were evaluated to determine if those
measures would conflict with these existingnservation commitments.

OLD GROWTH, GENETIC RESOURCES, RARE PLANTS, AND UNCOMMON HABITATS

DNR policies protecting olggrowthforestsand gene pool reserves would be unchanged by any
alternative. Ptential impactgo rare plantalreadyarepart of sitespecific assessments conducted for
forest management activities. However, because every location of every rare plant is not known, this
vegetation can be at risk from forest management activities. Unknown occumwénmesplants or plant
communitiedikely would get an indirect conservatibenefitif they werelocated within a marbled
murrelet conservation area that is protected from active forest management (for example, within an
occupied ge or a special halait area).

NATURAL AREAS

Under the no action alternative, management of natural areas would continue as provided in state law and
DNR management plans for these areas, with consultation between DNIRSarksh and Wildlife

Service USFWS on any forest maagement or land use activities with potential to disturb marbled

murrelet habitat.

The proposed conservation measures are not anticipated to impact the maintenance and development of
marbled murrelet habitat on natural areas. Most conservation measucesnatible with management
objectives for these lands. For example, no new roads are anticipated to be developed within natural
areas. Existing roads are maintained for-loyact recreation or environmental education. No new leases

or easements are igllin natural areas inconsistent with conservation goals; some existing property
rights (for example, mineral exploration rights) may still eXishey were not acquiraghen DNR

acquired the property.
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Where special habitat areaserlap withnaturalarea preserveandnatural resources conservation areas
some minor impactsanbe exected. Alternative D propos8981acres of special habitat areas that
overlapnatural area preservasd over2,700 acres that overlamtural resources conservation area
Because Alternative D proposes prohibiting facility and trail development in special habitat areas,
development of future trails in some natural aadd be impacte¢although there are no specific trail
plans within these areas and within specidlitad areas at this time). Alternative E includé8acres of
natural area preservesthin its designated special habitat areas and about 2,500 acagsrial

resources conservation areAfiernative H includes about 1,100 acresafural area presa¥sand about
2,600 acres afiatural resources conservation alieaspecial habitat areas. Both of these alternatives
include a proposed conservation measure for trail development that is more flexible than under this
Alternative D. Nommotorized trail deelopment may occur on somatural resources conservation areas
for environmental education or lehmpact recreation purposes. Motorized trails or uses are not allowed
in natural area preservesnatural resources conservation areas

Forest restoratiomg¢atments are planned for several coastal natural areas (Bonamirawiakum

River natural area preserveslisworth CreelandElk River natural resources conservation ajeas
Thinning or removal of larger trees may occur to accelerate older foersictéristics. Marbled murrelet
habitat considerations will be part of developing treatment prescriptions; therefore, impacts from the
action alternatives on proposed restoration activities are atédpo be minor or negligible.

Table4.3.2. Summary ofPotential Impacts to Vegetation

Key questions Criteria Measures Potential impacts
Do changed forest Acres of atrisk Acres of forest No increase in area of forest health
conditions predispose stands health concerns concerns expected.

forest stands to a specifit
detrimental effect or
create forest conditions
with the potential to

Acres of stands
with high relative

density(RD >85) Minimal change in area of standsth

high relative densityinder the action

spread detrimental alternatives.
effects toother forest
stands?
Do any alternatives affec Conservation Acres of vegetation| The conservation status of rare plants,
the conservation status | policiesin the in conservation old-growth forest, or gene pool reserves
of rare plants, olegrowth | Policy for status would not be changed under any
forests, or gene pool Sustainable Forests alternative. Rare plants whose locations
reserves? Olympic are not currently known could receive ar
Experimental State indirect benefit whe they are included
Forest OESFHCP in marbled murrelet conservation areas
Planning Unit and protected from active forest
Forest Land Plan management.
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Key questions

Criteria

Measures

Potential impacts

Do any of the
alternatives affect the

conservation objectives

of natural areas?

RCW 79.70 and
natural area
preserve
management plans;
RCW 79.71 and
natural resources
conservation area
management plans

Planned projects or]
natural area
preserver

natural resources
conservation ares.

Alternatives D and E could limit the
expansion odevelopment of new low
impact trails for educational purposes ir
natural area preservesr natural
resources conservation areawhere
special habitat areas overlap these lanc
Forest restoration activities planned in
natural area preservesr natural
resources conservation arsanight be
affected by thinning limitations;
however, mitigation for these planned
activities could be to follow a marbled
murrelet habitatenhancement
treatment prescription.
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4.4 Aguatic Resources

This section describes the potential effects of the alternativaquatic resources in the analysis area,
focusing on key aquatic functions and habitat.

A AnalysisQuestions

1 How would the action alternatives affect riparian functions, including ripahialbitat, wetlands,
water quality and quantity, and fish populations and habitat?

T Woul d marbled murrelet conservation areas Or mee
management under ti®97HCP riparian conservation strategies to resdunctioning riparian
habitat?

A EvaluatiorCriteria

This section considers how proposed changémigrterm forest coveconfiguration in and adjacent to
aqguatic resources could potentially alter key aquatic functions using the following criteria:

1 Riparian habitat function is maintained. Key positive indicators of riparian function are large
woody debris recruitment; stream shade, which is considered one of the primary factors
influencing stream temperature; leaf and needle litter recruitment, which @sowidrients to
streams that support the aquatic food chain; and microclimate (DNR 2@ fjtive indicators
of riparian habitat functioareelevated peak flow, which refers to periods of high stream flow
associated with storm events and sprimgveamelt,and sediment delivery.

1 Water quality is in compliance with state and federal water quality standards, specifically the
federal Clean Water Act and the state Water Pollution ControlRE€W Chapter 90.48).

1 The criterion for fish habitat is functioning @pan habitat, with the sanpeeviously identified
functional indicators.

The analysis also evaluates whether the action al
objectives of the 1997 HCP riparian conservation strategies.
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Scale ofAnalysis

Because the proposed action is a-povject action under SEPANd takes place over a large landscape
scale this section cannot consider exactly when and where pigpecific forest management activities
would occur adjacent to aquatic resources. Thes&sions would be made at the projsgécific
(operational) level of planning. This section considieeoverall trends and effects of the proposed
alternatives on aquatic resources at the scale of the analysis area. The existing riparian conservation
strategies and regulatory framework governing water and fish protection remain unchanged under the
action alternatives.

HowlmpactsAre Measured

Potential effects on aquatic resources are considered qualitatively, focusing on the degree to which the
managenent of these resources and the resulting impacts to the key functions they provide might be
changed by the proposed alternatives.

A Summary dbirect,Indirect, andCumulativempacts

As described in Section 3.4, forest management activities that céerdtl afjuatic resources are addressed
by an extensive framework of regulations, policies, and prarhsdingthe Forest Practices Act and
Board ManualSEPA andthe riparian conservation strategies of the 1997 HCP and the RFRS.

The proposed alternatives dot change this existing regulatory framework. DNR would continue to
implement the riparian conservation strategy objectives of the 1997 HGPESEHCP Planning Unit
ForestLandPlan, which are designed to achieve letegm, continuous landscaevel restoration of

riparian functions over time. Therefore, no significalitect impacts to aquatic resources are expected as
a result of implementing a lorigrm marbled murrelet conservation strategy under any of the alternatives.

Indirect adverse effectsay occur as follows:

9 Through localized increases in forest management activities that could occur in areas where
current marbled murrelet restrictions would be lifted under one or more of the alternatives

9 Through conservation measures that limit potéhti@avest or thinning in some riparian areas (for
example, within occupied sites or special habitat areas).

The following sections focus on these potential indirect effects of the alternatives on key functions of
aquatic resources. These effects are gpeensidered to be minor or beneficial at the sa#lthe
analysis area

SNonrLINE 2SO0 | OliA2ya IINB a3I20SNYyYSydalrt |OlAz2ya Ay@2t @gay3
standards controlling use or modification®K S Sy GANRY YSy Gz 2NJ 4KFd Attt 3I2OSNY
(SEPA Handbook, Chapter 4)
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IndirectEffects onKey Functions ofAquaticResources

LARGE WOODY DEBRIS RECRUITMENT

DNR has defined riparian management zones
based on the area of influence for large woody
debris recruitment. The 1997 HCP riparian ;
strategies are specifically designed to promote theg
long-term recovery of large woody debris :
recruitent potential within this zee.

None of the action alternatives would
significantly alter how DNR manages for large
woody debris recruitment. Even on lands where
potential timber harvest activities may increase
under one or more of the alternatives, riparian
buffers would remaimndcontinue to provide
large woody debris.

PEAK FLOW

The term fipeak fl owo r f& gh
stream flow associated with storm events and
spring snowmelt. In western Washington
watersheds with significant snow, peak flow
occurs during winter storms wh heavy rain falls
on top of an existing snow pack, dramatically
increasing the amount of runoff. These are

commonlyrefeed t o -omsndawai av é

-

Alternatives Ghrough Hwould increaséong- Stream in Peak Flow Condition. Photo: DNR

term forest coveacross the analysis area, which wduye the potential to reduce peak flows, rather
than increase them.

While Alternative B esults in lessong-term forest covethan the nactionalternative, it does not alter

DNROGs existing approach t o -kwidplamiagshisgappeoch énsuesvs t hr
that measurable increases in peak flow conditions are avoided and are consistentRualicytHer

Sustainable Forest$-orest PracticeAct and Board Manual, and 1997 HCP (which includes objectives

for hydrologic mattity in therain-on-snow zone).

Marbled Murrelet Longrerm Conservation Strate@®DEIS
Chapter 4, Environmental Consequences Page 422



AQUATIC RESOURCES

STREAM SHADE

Stream shade refers to the extent to which
incoming sunlight that would otherwise shine
on the stream channel is blocked by trees,
hillslopes, or other features. Stream shade is
considered a primary factor that keeps

water temperatures sufficiently cool to support
native fish species (Beschdad otherd997)
(refer to Figure 4.4.1)

Figure 4.41. lllustration of Stream Shade

Accordingly, the Forest Practices Act and the
1997 HCP parian conservation strategies
specifically emphasize protection and
restoration of stream shade. Therefore, even
though some localized increases in timber
harvest may occur under all action
alternatives, the stream shade functions of
riparian areas woulde maintained under all alternatives as required by the existing riparian rmeeméage
framework.

FINE SEDIMENT DELIVERY

Increased levels of fine sediment can have detrimental effects on both water quality and fish habitat
(Hicks and others 199Cederholm and Reid 1987). Forest roads and-doaithage features near streams
are the most common source of fine sediment on state trust lands (DNRP@8®hdy and Geier 2011).
The Forest Practices Act sets strict requirements for the design, opeaatiomaintenance of forest
roads to avoid and minimé these impacts.

None of the action alternatives would substantially change the overall density of forestateds (
Section 4.8fiForest Roads) . Addi t ircadnaibe neédéde avoidmérbled murrelet habitat
impacts. However, none of the action alternatives would alter exigtinst practices regulations DNR
procedures regarding road design and maintenaefer (oSection 4.8fiForest Roady. Therefore, none
of the alternativeare likely to increase fine sediment delivery to wetlastteams, or other waters.

LEAF AND NEEDLE LITTER RECRUITMENT

Leaf and needle litter are organic debris produced by the forest canopy that provide nutrients to streams
that support the aquatic fdehain. Leaf and needle litter accounts for the majority of nutrient inputs in
small headwater streams and is critically important for the healthy function of these ecosystems (Wallace
and others 1997

Generally spaking, the majority of leaf and needle litter recruitment comes from vegetation within one
site-potential tree height of a streanp(Est Ecosystem Management Assessment Team (HEMA3),

and these zones are already protected by the HCP riparian coosestrategies. Therefore, none of the
alternatives are likely to alter leaf or needle litter recruitment.
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MICROCLIMATE

Forest cover surrounding wetlands and streams creates a microclimate that lowers the temperature of air,
soil, and water and increaskemidity (Meehan 1991, Naiman 1992). Removing significant amounts of
forest cover within or adjacent to riparian areas can alter microclimate and harm nabégteinelent

species such as amphibians and a wide range of invertebrates, plafuaga@pene and others 1996)

(Figure 4.4.2)

Figure 4.42. Timber Harvest Effects on Riparian Microclimate

Variable retention harvest

Microclimate
gradient

Studies by Brosofske and oth€t997 demonstrated that streams exert.  Box 4.4 1How do Isolated
a cooling effect on both soil and air temperatures at distances of upgarian Areas Factor Into Aqua
164 feet(50 metersjrom the stream. In addition, they noted increase&esource Impacts?

relative humidity at distances up to 122 fg&t metersfrom the I
stream. Tk heating and drying effects of harvest can extend up to L Y 2
approximately 545 fedtl66 metersjnto the surrounding unharvested = ¥
areas (Chen 1991, Gmand others 1995, FEMAT 1993).

Timber harvest may occur well within this 5#dot (166-meter)zone

of influence, potentially affecting the microclimate in adjacent areas
long-term forest coverHowever, microclimate is a relatively small
component of overall riparian health. Changes in microclimate are
expected to significantly affect riparian habitatdtion withinlong-
term forest coveor within the analysis area as a whole.

¢
Longterm forest CO\;erincIude
Using fistringero configurati onfPgaaggstipragiessthanor pot
to microclimate (efer toText Box 4.4.1 and Chapter 2), only 656 feet 00 meterywide.
Alternative B would result in a net increasestringer habitat across ¢KSas GauNRy3ISN
the analysis area @percent increase compared to current conditiond"€dominantly narrow riparian
under Alternative A). Under all other alternativédtérnativesC management zones where
through H), riparian management zoneghin the stringer adjgcent uplands have not been
configuration would decrease bet®n3 and24 percenfrom current designated atong-term forest
conditions in Alternative A. Forest cover adjacent to riparian habitat cover
and associated microclimate function values would increase as forest
stands withidong-term forest covemature.
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IndirectandCumulativeEffects onRiparianRestoratiorStrategies:
Limitations orActive Management

Some riparian harvest (including hardwood conversions) and thinning is allowed or even prescribed under
the 1997 HCRiparian conservation strategiasd the RFRShrough which DNR implemés the HCP

westside riparian conservation strateggnservation measures proposed under the action alternatives
would restrict harvest of riparian areas witbittupied sitesyccupied sitduffers,marbled murrelet
management areaBIiMMAS), special hab#t areas, anB-stagehabitatgreater than or equal 047

identifiedin Alternatives C and BJnder Alternative G, no harvest of aBystage value is allowed thin

the OESHHCP Planning UnitTheseconservatiormeasures prohibit thinning of riparian asan the

special habitat areas of Alternatives C, D& and HRefer toTable 2.25 in Chapter Zor details on
thinningrules in conservation areas.

Since implementation of the RFRS, DNR has been commercially thinning only a small portion of the total
riparian acres available with timber salfes ecological or administrative reasons. Nsmmmercial

thinning would still be allowed in most areas, so the overall effect of this reduced ability to conduct
commercial thinning within RMZs, while conceptyaldverse, is not likely to significantly reduce the

ability of DNR to reach aquatic resource management objectives defined in the 1997 HCP.

None of the alternatives are likely to result in adverse impacts on aquatic resources that would
significantly contibute to cumulative effects of forest management activities on aquatic habitats.

Table 4.4.1Summary of Potential Impacts to Aquatic Resources

Key questions Criteria Measures Potential impacts

The existing framework of
regulations, policies and plans
would adequately address
potential effects on aquatic
resources.

Functions of riparian
and wetland habitat for
wildlife and water
resources are
maintained (997HCP,
Policy for Sustainable
Forest3.

Degree to which these
functions are already
adequately protected
by the existing
framework of
regulations, policies
and plans

How wouldthe
alternatives affect riparian
functions, incldling
riparian habitat, wetlands,
water quality and quantity,
and fish populations and
habitat? All action alternatives would

maintain or enhance aquatic

The degree to which
the alternatives would
change allowable fores
management activities.

functions, with the possible
exception of riparian
microclimate, which could see
increased impacts under
Alternative B (which hasde
longterm forest covetthan the
no action alternative).

Marbled Murrelet Longrerm Conservation Strate@RDEIS
Chapter 4, Environmental Consequences

Page 425



AQUATIC RESOURCES

Key questions

Criteria

Measures

Potential impacts

Would marbled murrelet
conservation areas or
YSI adz2NB5a NBa
ability to conduct active
management under the
HCP riparian conservation
strategies to restore
functioning riparian
habitat?

No substantive change
in5 b w Qikty td reach
riparian strategy

objectives on state trust
lands

Qualitative review of
the type of restrictions
in active management
of riparian areas under
each alternative.

Restrictions in commercial
thinning within spei@l habitat
areas undeAlternatives C, D

E G and Hcould potentially
delay someiparian
management zonesom
reaching restoration objectives
in these areas. Thigelay, in
turn, may affect one or more o
the various indictors of ripariar
functioning.However,these
effects are not likely to
significantly reduce the ability
of DNR to reach aquatic
resource management
objectives defined in the 1997
HCP riparian conservation
strategies.
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4.5 Wildlife and Biodiversity

This section considers whether any of the
strategies to conserve marbled murrbbsitat
could have unintended consequences to othet
species of wildlife, particularly federallisted
species or ther wildlife species that are
sensitive to disturbance, have low population
levels or restricted ranges, or are otherwise -
important for recreational, commercial,
cultural, or ecological values.

A AnalysisQuestion

Couldareas proposed for marbled
murreletconservation under the action
alternatives potentially impact federally
listed species or other wildlife species?

A EvaluatiorCriteria

This analysis considers the following criteria:

1 Wildlife habitat and species diversity, and the ecological functieesled to suppbthem within
the analysis arearemaintained by the alternatives.

1 Northern spotted owl habitat targets and conservation strategies are maintained by the
alternatives.

9 Species listed as threatenedeadangeredo not experiene adversermpactsrom the
alternatives.

Scale ofnalysis

For thisRDEIS, wildlife habitats and biodiversitgreconsidered in terms of trends over the analysis area
and through the planning peridivé decades).

HowlmpactsAre Measured

Impacts are measured basedthe degree to which alternatives would potentially change 1997 HCP
strategies for species other than the marbled murrelet &olfey for Sustainable Foredisbjectives.
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The degree to which the alternatives would affect habitat and species digensitsisured by considering
specieshabitat associations and trends irefi stand development stages.

Effects on regionally important species are considered based on a qualitative assessment of anticipated
habitat changes (based long-term forest coveconditions).

A Summary dbirect,Indirect, andCumulativdmpacts

Habitat an®peciesDiversity

All alternatives are expected to maintain overall wildlife habitat and species diversity across DNR
managed lands, as habitat both within and outsidengfterm forest covewould continue to be
managed to improve forest productivity, wildlii@bitat, and species diversity.

Silvicultural methods such as variable retention harvest and vadahsity thinning will continue to
create and maintain differingildlife habitats and biodiversity within the working fordsthdscape (DNR
2013, p. 3.23).

Within the analysis area, overall habitat and species diversity would remain similar to that which would
occur under the no action alternative. Some localized itapache habitat supporting some species
guilds may occur, but thegmpactspose little to no risk to overall species divergigfer to Chapter 3 for

a description of guilds)

INCREASE IN LONG-TERM FOREST COVER AND STRUCTURALLY COMPLEX FORESTS

All alternatives exceplternativesA and B would result in a net increasdongterm forest coveon
DNR-managed landgUnder Alternative A, which reflects current management practicegtérm

cover would not increase from current conditiamsderAlt ernativeB, long-term covemwould decrease

from current conditionsh small increase in structurally complex forests and associated wildlife diversity
would be expected over time under these alternatives, accompanied by a corresponding decrease in
ecosystm initiation stage forests andsociated wildlife communities.

Alternatives C, D, and E would result in larger but very similar amouringiterm forest coveradding
betweenl 7,000 and22,000 acres comparédd the noaction alternativeAlternative Fwould add the

largest amount dbng-term forest coverl(42,000 acrgs Alternative G would add3,000 acres, and
Alternative H would add the least at 10,000 acfégseincreasesnay have local effects on wildlife
habitats within special habitateasemphasisareasand marbled murrelet management aredere

most additionalong-term forest covewould be established. The wildlife guild associated with ecosystem
initiation stages could be locally affected as those forests enter the competitiveoexsiage, which
supports fewer species. Wildlife guilds associated with more structurally complex forests wouitdalsenef
forests mature over time.
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REDUCTION IN EARLY STAGE FORESTS AND ASSOCIATED WILDLIFE

Lands outside dbng-term forest covecan be hevested, providing ecosystem initiation stage forests.
Within long-term forest coverareas available for harvest are reduced under all action alternatives except
Alternative B. Alternative F would result in the greatest increafmiggterm forest covecompared with

the other alternatives, with an approgte increase &4 percent {42,000 acres) ifong-term forest
covercomparedo Alternative A.

INCREASED PATCH SIZE/DECREASED EDGE

The area of interior forest, definedlaag-term forest coveat least328 feet 100 metersfrom any edge

where active forest management may occur, decreases under Alternative B andsinodkase

Alternatives C through HJnder Aternative B the areaof interior forest decreases by 16 percent.

Increases under Alternative C through H range from 17 percent under Alternative H to 122 percent under
Alternative F(refer toFigure 4.6.2 undeiiMarbled Murrelebin this RDEIS fortheincrease in interior

forestby landscape)lhis increase in interidorestis expected tdenefitinterior guild specie¢species

that avoid edges or otherwise require large blocks of interior forest)

Increases in interior habitat will result in localized reductions of -edgecated species. However, all
alternatives would maintain a majority lohg-term forest covewithin stringer and edge configurations.
Therefore, impacts to edge habitats and associated wildlife guilds and species diversity are not expected
to be significant

REDUCED DISTURBANCE AND FOREST MANAGEMENT ACTIVITIES

All alternatives would reduce disturbance during the murrelet nesting Sggsdrl through September
23), which would likely benefit other species of wildlife that breed during the same periogssBd
conservation measures under the action alternadigesvould result in changes to roadnstruction
with most new roadonstructiorlikely to occur outside marbt murrelet conservation areas.

Sensitive an®&egionallyimportantMidlife

None of he alternatives are likely to affect populations of species listed in Appendix L at the scale of the
analysis area. Species associated with ecosystem initiation forests may experience some local declines
under Alternatives @hrough H

All of these changewould potentially increase breeding and resting/hiding habitat for several sensitive
speciesand reducdoraging habitats. However, these effects would be noticeable for the most part only at
the local level, primarily within designated special habitaagay emphasis areas, and marbled murrelet
management areakt the scale of the analysis ar@apulations and distribution of sensitive species on
DNR-managed lands would be maintained.
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GAME SPECIES

Black beas often select structurally complex Text Box 4.8.. How Will the Strategy Affect Elk Habite
forests for denning. Therefore, bear o ulation.S "
may benefit from additional denning habitat
provided by forest stands managed to develop
marbled murrelet habitat under all alternatives.
However, it is unlikely that addanal den habitat
would significantly increase bear populations, as
other factors such as hunting pressure, food
availability, and dasity-dependent competition
affect bear population

Increasindongterm forest coveras would occur
under Alternatives @rough Hwould increase
the amount o$tructurally complex forest over
time. Structurallycomplexforests are likely to v .
provide cover habitat for deer and glkover Photo: WDFW
habitat is used for protection from predators and
inclement weathey Proportional de@ases in
timber harvest activities could decrease foraging
habitat in some areas (reducing the amount of
forest in the ecosystem initiation stage), but this
decrease is not expected to be significant at the

Elk feed in cleared areas but seek cover in forested
areas. The proposed alternatives generally would
increase cover habitat while decreasing foraging
habitat. This effect would be in proportion to the
amount of additionalong-term forest cover
designatedunder each alternative. While foraging

scale of the analysis arddo alternative is habitat may decrease locally in certain areas

expected to haveeyative effect$or deer or elk.  (particularly under Alternative F), this decrease is nc
expected to be sufficient in scale to reduce overall

BIRDS health, population growth, or distribution of elk herds

Forest owls may benefit frotong-term forest

coverdesignation, although redimns inedge habitat may result iocal reductions in foraging habitats.
Similarly, edgeassociated specidacluding redtailed and sharghinned hawks and great horned wil
could potentially decline locally where additiotahgterm forest coveis designated. Finally, the
alternatives would have mixed and primarily localized effects ortnogacal migratoy birds, with a
moderate increase in species associated with structurally complex and interior forests (for example,
Towns end &sandwaderateé deareases in species associated with ecosystem initiation stage
forests (for example, willow flycatchgr However, similar other species discussed, there would be no
significant impacts at the scale of the analysis.area
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Table 4.5.1Endangered Species Atisted Species anBotential for Adverse Impacts
E means Endangered, T Means Threatened

. Fedeal [ Potential for adverse impacts from marbled murrelet conservation
Species .
status alternatives

Columbian whitetailed S None. Habitats associated with the Columbian witéged deer are

deer (Odocoileus protected by the 1997 HCP riparian and wetlaxathservation

virginianus leucuruy strategies. This species is peripheral to Bhdhaged forestlands.

Gray wolf Canis lupup E None. Habitats associated with the gray wolf are protected by the
1997HCP gray wolf conservation efforts.

Grizzly bearrsus arctos T None. The combination of 1997 HCP riparian, wetlamd,

horribilis) uncommon habitats and northern spotted owbnservation strategies
protect grizzly bear habitat. This species is a rare occurrence on D
managed forestlands.

Mazama pocket gopher T None. Mazama pocket gophesscupy prairidike habitat areas that

(Thomomys mazama are relatively openwith short-statured vegetation and few woody

subspeciep plants. This type of habitat antiis species is peripheral to DNR
managed forestlands.

Northern spotted owl T None. Habitat@ssociated with the northern spotted owate

(Strix occidentalis protected by thel997 HCP northern spotted owbnservation

caurina) strategy.

Oregon silverspot T None. Habitats associated with the Oregon silverspot butterfly are

butterfly (Speyeria zereng protected by the 1997 HCP Oregon silverspot butterfigservation

hippolyta) efforts. This species is peripheral to DNBnaged forestlands.

Oregon spotted frog T None. Habitats associated with the Oregon spotted frog are protec

(Rana pretiosa by the 1997 HCP riparian and wetlacmhservatiorstrategies.

Snowyplover (Charadrius T None. Snowy plovers nest primarily on coastal beaches, danes

alexandrinus nivosus beaches at creek and river mouths. These habitats are protdnted
the 1997 HCP riparian and wetlandnservatiorstrategies. This
species is periperal to DNRmanaged forestlands.

Streaked horned lark T None. Streaked horned larks nest the ground in sparsely vegetate:

(Eremophila alpestris sites dominated by grasses and forbs and occasionalbeaches or

strigata) estuaries. Where these habitats occur near BN&aged lands, they
are protectedby the 1997 HCP riparian and wetlandnservation
strategies.This species is peripheral to DINRnaged forestlands.

¢Fef 2NRa OKS E None. Habitats (primarily balds and open grasslands) associated v

butterfly (Euphydryas GKS ¢lef2NNa OKSOUSNBRLIRG odzidé

editha taylori) uncommon habitats strategy.

Western yellowbilled T None. Habitats associated with theestern yellowbilled cuckoo are

cuckoo Coccyzus protected by the 1997 HCP riparian and wetlaxehservation

americanug strategies.

NortherrnSpottedOwl

Under the alternati\g designatedorthern spotted owl conservation araassfing, roostingand
foragingand dispersahanagemendrea$ will not change in locatiorDNR will continue to manage for

achievement of 1997 HCP habitat thresholds within these areas as well as within each of the landscapes in

the OESFHCP Planning Unit
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Alternative Fdiffers from the other alternativas that itincludes mapped|ow-quality northern spotted

owl habitat(47,000 acresh northern spotted ovdonservatiorareasand each of the landscapes in the

OESFHCP Planning Unftin longterm forest coveDNR will still be able to performariabledensity

thinningand other silvicultural treatmenitsthese area® enhance futureorthernspotted owand

marbled murrelet habitat, so including this habitatinlongr m f or est cover shoul d n
generaimanagement approach to these areaaddition, longterm forest covedesignated outside
currentnorthernspotted owkonservatiorareas, for example in the Straits and South Coast planning

units, will provide additional blocks of potentiabrthern spottedw! habitat.

Inclusion ofnorthernspotted owl habitat itong-term forest covewill not have a negative effect on
northern spotted owl$Stands that provide habitat will continue to do so. Likewise, stands that do not yet
providenorthen spotted owl habitawill naturaly developtoward habitat conditiongroviding benefits

to thenorthernspotted owil.

Silvicultural treatments in designatadrthern spottedwl conservation areand landscapes within the
OESF HCP Planning Unitill continue according to HCBonservatiorstrategiesexcept where special
habitat areas overlap these areader Alternative€, D, E, and GAreas of overlap cannot be thinned
because commercial thinniagd regeneration harvests a allowed in specialdbitat areasinder
these alternative§hinning is allowed in noimarbled murrelehabitat in special habitat areas under
Alternative H as long ashinningremains consistent with the northern spotted awiservatiorstrategy
in the1997HCP.

6 Lowquality northern spotted owl habitat is the same as Young Forest Habitat in the OESF.
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WILDLIFE AND BIODIVERSITY

Key questions

Criteria

Measures

Potential impacts

Couldareas proposed
for marbled murrelet
conservation under
the alternatives
potentially impact
federallylisted species
or other wildlife
species?

1997 HCRonservation
objectives

Habitat diversity is not
lost. Both ecosystem
initiation and
structurally complex
stand development
stages (the two stages
used most by wildlife)
are available in sufficien
guantities to support
associated species
within the anaysis area.

An adequate mix of
habitat types is
maintained under the
alternatives, including
early seraistage forests
and edge habitats, to
support wildlife
diversity.

Landscapes are not
dominated by
competitive exclusion
stage forests with low
wildlife diversity.

Totallongterm forest
cover.

Acres of marbled
murrelet conservation
overlapping spotted
owl conservation

Acres of interior forest;
Acres of edge forest

Acres of DNfnanaged
lands affected (for
context and scale of
effects)

None/beneficial

Wildlife diversity is likely to
increase over time with all
alternatives

Some local losses of diversaguld
occur due tdfewer acres of
ecosystem initiation stage stands,
particularly under Alternative F.
However, at the scale of the
analysis area, stchabitats would
remain sufficiently abundant to
maintain biodiversity on DNR
managed lands.

Localized changes in habitat
conditions may temporarily affect
some sensitive species, but overa
amount of habitat available for
sensitive species would remain
stable or increase on DNR
managed lands.

Foraging habitat for deer and elk
may be locally reduced where
larger blocks ofongterm forest
coverwould be added. This is
primarily true of Alternative F.
However, foraging habitat would
continue to be presenttahe scale
of the analysis area.
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4.6 Marbled Murrelet

This section describes tpetentialeffects of the alternatives on marbled murrelet habitat and population.

A AnalysisQuestions

1 How do the alternatives affect marbled murrelet habitat, how are changes to habitat quantity and
guality expected to affect the marbled murrelgpulation,and how ddhealternatives increase
or reduce risk to murrelet populations?

1 Do the alternatives mvide habitat distribution itnigh valuelandscapes for marbled murrelet
conservation? Thedggh-valuelandscapes includihe following strategic locations: Southwest
Washingtonthe OESF and Straitsvest of the Elwha Rivgrand North Puget.

A Evaluatia Criteria

As described in Section 3.6, both the marine and inland hdtfatee marbled murrelet play key roles in
the life cycle of the species. The propdeablvesmanagement activities on forestetlR-managed
lands, not the marine environment, ahdreforethis analysis does not addrésgpacts to the marine
environment. This analysis will focus on how inland habitat is affected by the alternatives and how
anticipated changes to that habitat will impact the marbled murrelet population in Washingto

Scale ofAnalysis

This analysis considers all DNiRanaged lands within the analysis area, with data summadnyzed
landscape and strategic location (refer to Sectiorveh@) important for comparisons among the
alternatives. Comparativeland habitatand population data from other conservation zones (refer to
Section 3.6) als@s considered in order to understand refaiimpacts of the alternatives.

HowlmpactsAre Measured

The analysis consider

1 Inland rabitat quantity, including anticipated lomsd gains ohabitat through the life of thE997
HCP

1 Inland habitat quality, including Btage and edge effects

1 Disturbance impacts taland habitat from forest use and management activities

TLYyflyR KFEoAGIEG YSEY&A YENDESR YdzNNBE SG KFEoAdld 2y 1 yRX
is used in this section and in Section 3.6 of this RDEIS to distinguish inland habitat from marine habitat.
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1 Amount and quality oinland habitat instrategic locations, which ageographically important
areado the murrelet

1 Relativeimpactsof each alternativeo the marbled murrelet population in Washington using a
population viability analysis modéhat considers two future scenarios for marivredrelet
demography

A Summary dbirect,Indirect, andCumulativdmpacts

D N R forest managemeiatctivities causeothdirect and indirect impacts to marbled murrelBirect
impacts in this analysis are those that result from both-gdontand longerm changes tinland habitat
from implementation of each alternativieor the purposes of this analysigdirect impacts are associated
with nonharvest activities such as recreation, road management, and special uses.

Timber harvesting can result in batiect and indirect effects to murrelets. These effects can include the
direct loss and fragmentation of habitat, increased risk of nest predatidmanezstedges, habitat
degradation associated whhrvestedges, disruption of nesting behaviors aided with noise and

visual disturbance, and the potential for direct mortality of murrelet eggs or dhéeckactive nest tree is
felled (USFWS 1997). Loss dhlandhabitat was the primary reason for the listing of the murrelet as a
threatened speci@s 1992, and habitat loss continues to be an important stressor affecting murrelet trends
(Raphaehnd other2016). The amount and distributioniofand habitat is the strongest indicator
associated with the distribution and trends of murrelets at seas Avith greategtland habitat loss
correspond directly to areathe greatest declines in murrelet numbers at sea. Over the past 15 years,
both the loss oihlandhabitat and declines in murrelet numbers have been highest in Washington
compared to Grgon and CaliforniéRaphael et al. 2016).

Loss ofinlandhabitat reduces nest site availability atisblacesnurrelets that have nesting fidelity to the
harvestedirea.Theeffects of displacement due to habitat loss include nest site abandodetayed

breeding, failure to initiate breeding in subsequent years, and failed breeding due to increased predation
risk at marginal nestingites Each of these outcomes has the potential to reduce the nesting success for
individual breeding pairs, and utatelycouldresult in the reduced recruitment of juvenile birds into the
local population (Raphaahd other2002). The best available information regarding murrelet responses

to inland habitat loss indicate that individual murrelets directly affecieddbitat removal are essentially
removed from the breeding population due to displacement and predation effects, although these effects
may take several years to manif@®aphaebnd other2002)

The alternatives propose to conseniand habitatand ecruitnew habitatn existing conserved
forestlandsand in designated murrelgpecific conservation areaghich will result in new and higher
guality habitat developing over tim®NR will harvesthabitat in other areas.

This section compares the relaiimpacts of the action alternatives and how these impacts ultimately
affectthe marbled murrelet population associated with BiN&haged lands
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Directimpacts: Habitdtoss andGain

Ongoing forest managnent within the analysis areall result in shortterm losse®f mostly lowquality
inland habitatunder all alternatives excegiternatives F, G and Hindlong-term gainf both low and
high-quality habitat withifong-term forest cover

PROTECTION OF OCCUPIED SITES

All of the alternatives protect ogpied sites, which arfeabitat patches of varying size in which murrelets

are assumed to nest based on field observatidtesnatives B throughd use occupied sitdhat were

identified through HCP survey work aedpandedy the Science Team Repdaddng approximately

16,000 acres as compared to the no action alternafiveder harvest would be prohibited in these areas,

as would most of the forest management and land use actikiigemovenlandhabitat In isolated
caseslimited forest management activities may occur within an occupied site, such as a road construction
or individual tree removalll action alternatives exceptlternative Binclude164- or 328foot (50- or

100-mete) buffers on occupied sitedlternativesC throughH use special habitat are@mphasis areas,

or MMMA s thatfurther increase the securityres around some occupiesites in strategitocations

Table 4.6.1. Comparison of Occupied Site Protection Strategiasng Alternatives

Occupied site Alt. A Alt. B | Alt. C Alt. D | Alt. E Alt. F Alt. G Alt. H
protection (no
action)
Increase acres of | No Yes Yes Yes Yes Yes Yes Yes
occupied sites
comparedto
current practice
Applies occupied | Yes No Yes Yes Yes Yes Yes Yes
site buffers
Includes alditional | No No Yes Yes Yes Yes Yes Yes
securityforest special special | special MMMAs | special special
acres forselected habitat habitat | habitat habitat habitat
occupied sites areas and | areas | areas areas and | areas
emphasis and emphasis
areas emphasis areasand
areas MMMASs
Applies No? Yes Yes Yes Yes Yes Yes Yes
conservation
measure$ to
protect occupied
sites from
disturbance

aThe interim strategy does require timing restrictions for some forest management activities near occupied sites.
b Refer to Chapter 2 for conservation measures.

8 A closedcanopy forest stand @r 80feet tall that is located adjacent to marbled murrelet habitat and provides
security from windthrow, predation, and other disturbances.
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The use of buffers and other protective measomnesccupied sites reduces the riskritand habitat from
predation and other disturbances. Since marbled murrelets frequensly tieeir nesting areas (Natso

1997), enhancing the protection of occupied sites is a stratedyethefits marbled murrelets in many

ways, including potentially reducing predation and thus increasing productivity, reducing the potential for
habitat to be lost to natural disturbammser time, andikely redudng the risk of birdshaving tochange

nest locations.

HABITAT LOSS FROM HARVEST

Outside of longerm foresttover, habitat for the marbled murrelet will be reledsedharvesiunderall
alternativesAlthough this habitat will be available for harvest, it is not known if it will be harvested.

D N R 8ustainabldnarvest calculation forest estate model (DNR 2016) will determine the actual amount

of habitatproposed for harvest. In order to evaluate fsroenaa bl e wor st cased scenar
assumethat allof this habitat will be harvested and thairvest of this habitati occur in the first

decade of the planning peritar all alternatvesUn der DNRO6s preferred alternat
harvest of3,600adjustedacres (approximately 11,000 raw acreinarbled murrelet habitat that DNR

otherwise would be authorized to harvest upon amendment of its incidental take permit would be delayed
(metered) until the end of the first decade followimglementation. Metering will maintain habitat

capacity while additional habitat is developed undetdhgtermconservationtsategy. These metered

acres will become available for harvest at the beginning of the second decade.

For analysisinlandhabitat is described as either low qualitygfage value 0.2t 0.36) or high quality
(P-stage value 0.4 0.89). Table 4.6.2 estimates the acres ofdmality and higkquality habitat that
will be released for harvest the first decadeutside of longerm forest cover.

Thepotentialexistsfor new road construction to occur in occupied sites, occupied site buffers, and
marbled murrelet conservation areas under all alternatives (refer to Table 2.2.6). Under Alternatives B, E,
andF, new road construction would be allowed in these areas following consultation with USFWS but
would be avoided if possiblélnder Alternative H, new roacbnstruction would be allowed only when

no other route is feasible (if in marbled murrelet habit&tROwill consult with USFWS to minimize

impacts) Under Alternatives C, D, and,@ew road constiction would only be allowed in these areas if
required by state or federal law emergencyThe amount of new road construction through occupied

sites, occupd site buffers, or special habitat areas is unknown but is expected to be minimal because
DNR will avoid these areashen possible.
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Table 4.6.2. Estimated Acres of HabittRaw AcresReleased for Harvest ithe Analysis Aredy the End of the
AnalysisPeriod

Alt. A
(no
action) Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H
Low Southwest 4,241 7,844 4,459 4,458 4,458 1,769 2,443 5,068
quality Washington
habitat strategic
loss to location
harvest OESF and 7,167 9,166 7,370 7,901 6,685 3,934 1,054 6,884
(Pstage Straits(West
of the Elwha
value Rive)
0.250.36) strategic
location
North Puget 13,009 13,304| 12,009 12,033| 11,675 7,751 | 11,092 11,550
strategic
location
Other high 7,115 9,187 8,864 8,865 8,871 5,669 8,866 8,845
value
landscape
Marginal 1,082 1,715 1,715 1,715 1,715 1,711 1,715 1,715
landscape
Subtotal 32,614| 41,216| 34,417| 34,972| 33,404| 20,834| 25,170| 34,062
High Southwest 7 259 0 175 0 76 0 174
quality Washington
habitat strategic
loss to location
harvest OESF and 739 1,593 0 1,319 0 468 0 1,139
Straits(West
(Pstage | tihe (Elwha
value .
0.47c0.89) | Rve)
strategic
location
North Puget 2,523 2,568 0 2,353 0 1,403 0 1,553
strategic
location
Other high 1,082 1,542 0 1,442 0 881 0 1,238
value
landscape
Marginal 97 97 0 97 0 93 0 97
landscape
Subtotal 4,448 6,059 0 5,386 0 2,921 0 4,201
Total 37,063| 47,272| 34,417| 40,357| 33,404| 23,754| 25,170| 38,264
acres

Most harvesof inland habitatoutside oflong-term forest covein the first decade is expected to be in
low-quality habitat. Of the total habitegleased for harvesider each alternative7 8 100 percent is
low quality. The moshabitatreleasd for harvest overalk under Alternative Bfollowed by Alternative
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D, H, A, C, E, G, and An order of most to least higtuality habitat released for harvest are alternatives
B, D, A, H, and F. Alternatives C, E and G included rules that prohibit the release -gjuaiiy habitat
Alternatives F and G release fevaamres than Alternative A, the no action alternative.

As explained previoushAlternative Hmeters3,600adjusted acres of habitat (approximately 11,000 raw
acres)during the first decade after implementatibomSouthwest WashingtoAlternative H releases
approximately 800 more acres of laality habitat and approximately 200 more acres of-ljiggdity
habitat than Alternative A. For all landscapes combined, Alternative H releases legsdiighhabitat
than Alternatives A, B,rad D and releases lessn- and highquality habitat combined than Alternatives
B and D.

HABITAT GAINS

Throughoutong-term forest covefor all alternativesinland habitat will increase in amount and quality
over time. This habitat gain would occur unttex no action alternative as the interim strategy continues
to be implemented. By the final decades of1B87HCP, initial habitat loss outsideng-term forest
coverwill be outpaced by gains in habitat witHong-term forest coverin which forest cover will be
maintained through the curremgulatory frameworkGains are expected under every alternative (refer to
Table 4.6.3 and Figure 4.6.Blternatives C through H provide more layuality habitat in the final

decade of the plaring period than Alternative A in two of the strategic locations, Southwest Washington
and North Puget. Alternatives C through H also provide morednighity habitat in the final decade of

the planning period than under Alternative A in all three strategations, Southwest Washington,

OESF and Straits (west of the Elwha Rivand North Puget.
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Table 4.6.3 Estimated Acres of Habitat in the Final Decade of the Planning PerlazhgiTerm Forest Covelby
Landscaper Strategic Locatiomnd Alternative

Alt. A
(no
Landscape action) Alt. B Alt. C Alt. D Alt. E Alt. F Alt. G Alt. H
Final Southwest 11,291| 11,140| 11,706| 11,706| 11,706| 12,202| 11,738| 11,593
decade Washington
potential strategic
low- location
quality OESF and 5,034 3,578 4,047 4,446 4,471 4,599 4,424 4,285
habitat Straits west of
the Elwha River
strategic
location
North Puget 21,623| 21,341| 22,420| 22,625| 22,853| 30,061| 22,969| 22,265
strategic
location
Other high 41,319| 37,531| 38,343| 38,341| 38,335| 47,112| 38,329| 38,313
value landscape
Marginal 22,564 | 22,234| 22,234| 22,234| 22,234| 22,239 22,234| 22,234
landscape
Total low 101,831| 95,824| 98,750 99,352 99,599| 116,213| 99,694 | 98,690
quality
habitat
Final Southwest 26,140| 22,371| 28,125 27,390| 28,126| 31,537| 30,592| 26,980
decade Washington
potential strategic
high- location
quality OESF and 69,764| 67,836| 71,594| 69,570| 72,373| 76,001| 77,278| 71,016
habitat Straits(west of
the Elwha
Rive) strategic
location
North Puget 49,505| 49,092| 53,420 50,716| 53,575| 58,185 54,980| 52,040
strategic
location
Other high 30,307| 29,433| 31,264| 29,803| 31,253| 34,528| 31,259| 30,024
value landscape
Marginal 3,397 2,878 2,978 2,878 2,978 2,882 2,978 2,878
landscape
Total high 179,113| 171,610| 187,381 | 180,357 | 188,305| 203,133 | 197,087 | 182,938
quality
habitat
Combined 280,945| 267,434| 286,130| 279,708| 287,906 | 319,347 | 296,783 | 281,627
totals
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NET HABITAT BY END OF PLANNING PERIOD

If the proposed harvest @4,000 to 47,00@cregdepending on alternativef inlandhabitat outside
long-term forest coveduring the first decadi®r Alternatives A through Hnd thepredicted habitat
development inongterm forest coveduring the Sdecade planning periate considered together, the
result should be net increase ow habitat acreage for every alterinat including the no action
alternative (Alternative A) (Refer to Figure 4.6.1).

Alternatives C, E, F, G and H result in more tatédnd habitat than Alternative A. Alternative C, E, F,
G, and H will all have more total higfuality habitat than Altemtive A. Alternatives B and D will result
in less total habitat and less highality habitat tharitherAlternative Aor the other action alternatives.

Figure 4.6.1. Growth of Habitathrough Time, by Alternative
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Accounting foHabitatQuality

Although every alternative shows a net gain of habitat acres through the lifelS&XhdCP, thequality

of this habitat is influenced primarily by$?age and edge effects. Other factors, including whether the
habitat is in an interior forest conditiathe geographic location of habitat, and the timing of habitat
developmentalso factor into overall habitat quts!

P-STAGE AND HABITAT QUALITY

In the calculation of impacts and mitigation in the analytical framework (refer to Appendigris, a

inland habitat lost or gained asaljustedoy their Rstage values, which reflects the quality of that habitat
based on its probabilityf beingused fomurreletnesting An acre of the lowest quality habitat-gfage

val ue 0. 25) i s 0.2baares in tenms of ifs Wabitat qbadty. Muitiplyng the acres of
habitat projected to grow within the planning period by thestdge value creates a more accurate picture
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of the mitigation value of these acras compared with the nadjusted aciereported in the previous
section. Both adjusted and nadjusted acres are reported in this analysis for purposes of comparing the
alternatives. Btagealsois combined with other adjustment factors (refethi® following section).

INTERIOR FOREST HABITAT

BN

Larger patches dfabitat withininterior forestt ii nt er i or f or e st loda@bawayat 0) , wl
from forest edgesare more likely to help protect nesting marbled murrelets from the effects of predation,
changes to microclimate, and otligpes of disturbance events and activities. Interior fdralsitatis not

subject taheseedge effectsChapter 2 provided summary data on the relative interior and edge

conditions expected in loAgrm forest cover under each alternativhis sectiondrther analyzes the

differences among the alternatives relative to the protection and development of interior forest habitat.

Patterns of habitat development differ by alternative within landscapes and among landscapes
Development of habitat in areas oferior forest may be most importantterms ofdeveloping
functional habitat for the marbled murrelet over time.

Alternatives A, F, G, and Hpply328foot (100-mete) buffers around all occupied sites. Alternatives C,
D, and E also appl$28foot (10Gmeter)buffers around all occupied sitexcept in the OESHACP
Planning Unit, in whicloccupied sites that are 200 acres in size or larger ret@ivmot (50-mete)
buffers. These buffers effectively increase the area of intieniesthabitatassociated with occupied sites
and minimizethe potential for edge effects from future managenieiiese sitesTable 4.6.4 shows the
overall change in interior forebtbitat andrigure 4.6.2 shows how interior forest habitat is expected to
develop ineach of the landscapesiternative B doesiot applyany buffers, so it is expected that
occupied sites likelwill degrade over time as predation and wlinow erode occupied sites. Some
interior foresthabitatwill develop in othemareas of longerm forest coverunder Alternative B to partially
offset losses to occupied site

Table 4.6.4. Change Raw Acres ofnterior ForestHabitat Between Existing Conditionsind Decade 5, by
Alternative

AItA‘ AItB‘ AItC‘ AItD‘ AItE‘ AItF‘ AItG‘ Alt H

Existing 84,536
conditions

Decade 5 105,658‘ 84,715‘ 119,046‘ 118,161‘ 122,978‘ 165,980‘ 134,748‘ 121,579

The total amount of interior forekabitatincreases under all alternatives. Alternative H contains more
interior foresthabitatin decade five than Alternativés B, C, and D. Alternatives G and F contain more
interior foresthabitatin Decade 5 thaAlternative H.
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Figure 4.6.2. Estimated Growth of Interior Forest HabifahongLandscapes
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91n the short term, loss of mostly loguality habitat outside of longerm forest cover will occur under any
alternative, including the no action alternative. This habitat loss is not in occsjiged Within the firsttwo
decades, growth of new habitahd development of highequality habitat outpaces this initial habitat loss.
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North Puget Strategic Location
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Marginal Landscape
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Compared to Alternative A, Alternativestrough H conserve more interior forest habitat in Southwest
Washington, the OESF and Strditgest of the Elwha RivgrandNorth Puget landscapbegcause these
alternativeincorporate marbled murrelet conservation aneasldition toexisting occupiedites

Alternative B conserves less interior forest habitat than Alternative A in these landscapes. In the other
high value and marginal landscapes, which are lower priority areas for conservation, the results are
different. In the other high value landpes, only Alternative F conserves more interior forest habitat

than Alternative A. In the marginal landscape, all action alternatives conserve less interior forest habitat
than Alternative AQverall,Alternatives C through Heduce edge effects on murtehabitat by

strategically configuring some areadafig-term forest covein different ways, which resulia a

somewhat greater proportion of interforesthabitat than Alternative A, the no action alternative.

Increases in interior forest habitat @sected to benefit marbled murrelet by reducing edge effects and
predation and therefore may increase nest success and population numbers over time.

EDGE EFFECTS

Habitat that is not in interior forest is considered edge habitat (including habitat locatedgers).

Habitat in an edge condition is subjected to a number of edge effects, including changes to microclimate,
increased risk of predation, increased windthrow, and other types of disturbances (refer to Seatichn 3.
Appendix I). Because the amount and composition of marbled muspedeific conservation areas differ
among alternatives, there arefdient amounts of edge habitat.

Figure 4.6.3 compares the acres of habitat in different interior and edge canbés®sd on current
conditions versus projected edge conditions for all alternatives at the end of the planning period (Decade
5). Stringer habitat alss presented (refer to Figure 4.6.3).
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Figure4.6.3.Currentand Ending(Decade 5) Habitat, by Alternate and Edge Position

In the horizontal axi;jumbers indicate the decade. For example, AO means Alternative A, Decade 0
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Under all alternatives, existing edges within laagn forest cover soften and disappear over time as
younger forests withitong-term forest covemature. Limitations on timber harvest and related activities
(such as road construction) mean that the creation of new edges in habitall alsuinish significantly
through timen long-term forest coveunder all alternatives. tdler all alternatives except Alternative B
occupied sites are buffered and existing edges will soften and disapfe@stswithin théuffers

mature. Under Alternative B, forests surrounding occupied sites will be subject to harvest resulting in
hardedges, therefore increasing the amount of edge. Reduction in edge is expected to benefit marbled
murrelets byeducing the potential for edge effects and predation, potentially increashguccess and
population numbers over timicreases in edge alikely to decrease the nésg success ofmurrelets

within occupied sites, as well as eroding the amount of habitat over time due to increased windthrow.

Roads

While existing forest edges lang-term forest covewill soften and abate over time as fosestature,

many roads througlong-term forest covewill be maintained under all alternatives because they are part
of a greater transportation network. These roads will have chronic edge effects on hkdritatdrm

forest coverThe additional negativedge impacts of roads are anticipated to have minor impacts in
overall habitat quality. Roads in habitat are assumed to create negative edge effects on habitat but to a
lesser degree thahatcaused by adjacent harvested and replanted stands. Aboeebtp# habitat is
estimated to be affected by road eslghrougbutthe planning period.

Stringers

All alternatives also project a relatively high amount of habitat in a stringer condition. These habitat
stringers are primarily managed for riparian @wmation and will never develop interifarest rabitat
because of their configuratioHabitat in stringers may provide some isolated nesting opporsnitie
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likely with reduced nest success rates. Thinmihigabitatin stringers, and all othéong-termforest
coverareas, is not allowed under any alternatovprotect marbled murrelets that may be using these
areasFor the purposes of calculating mitigation and the effects of each alternative on marbled murrelet,
stringers ar@assumed to have no valas habitat

HOW P-STAGE AND EDGE INFLUENCE HABITAT QUALITY

Figure 4.6.4 compares the influence eftRge to the influence of edge effedmsthis graphic, acres of
inland habitat (excluding stringers) are adjusted fat&ye alone (by multiplying tHeabitat acreage by

its P-stage valueshown in red) and for both$2age and edge condition (shown in blle)Decade 5, the
average acreagaljusted for Bstage alonés 65 percent of the averagmadjusted habitat acreagehile

the average acreage asljied for both Btage and edge is 61 percent of the average, unadjusted habitat
acreagd€Figure 4.6.4).

While edge effects will negatively impact habitat quality in all alternatives, there is little difference in the
level of edge influence among Altetivees C through. Alternative B is the only alternative that has less
unadjusted, Btage adjusted, and edge arst&ge adjusted habitat than Alternative Diecade 5,

although it does contain moresage adjusted, and edge arst&gye adjusted habitdtan under current
conditions aDecade 5.
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